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(57) ABSTRACT 

An apparatus and method for mixing and dispensing a 
poWder material in an aqueous solution Wherein the poWder 
material is premixed into solution by a spreader. The premix 
solution is subsequently dispensed in a diluted aqueous 
stream by a venturi proportioner. In a preferred manner a 
hopper is provided for the poWder material Which is partially 
positioned in a mixing chamber. A valve and spreader are 
positioned at the base of the hopper. 

7 Claims, 1 Drawing Sheet 
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APPARATUS FOR MIXING AND 
DISPENSING POWDER 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a Continuation-In-Part of US. appli 
cation Ser. No. 10/189,946, ?led 3 Jul. 2002, noW aban 
doned. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

NONE 

BACKGROUND OF THE INVENTION 

1. Technical Field 
This invention relates generally to the preparation of 

solutions from a poWder material. More particularly, it 
relates to the mixing of a poWder material to provide an 
aqueous premix and dispensing the premix. 

2. Background Art 
The mixing of poWder material With Water to provide an 

aqueous solution With accurate amounts of the poWder 
material poses problems. For example the poWder material 
must be uniformly distributed in the aqueous solvent. This is 
a particular problem With respect to poWder materials Which 
are not readily solubiliZed. Further care must be exercised to 
determine that the correct amount of poWder material is 
employed With the aqueous solvent. 
US. Pat. No. 5,615,830 discloses a poWder dispensing 

system including a poWder supply hopper 12 communicat 
ing With a conveying member 16 having poWder receiving 
cavities Which conveys the poWder to a chamber 18 Where 
an ejector noZZle 22 discharges the poWder to a poWder 
spray apparatus 28. 
US. Pat. Nos. 5,868,326 and 5,934,343 shoW various 

types of poWder dispensing apparatus With hoppers such as 
26 and 11, respectively, and feed rollers such as 16 and 14, 
respectively. 
US. Pat. Nos. 4,120,051 and 5,564,825 shoW diverters for 

mixing purposes such as the motor driven spreader or 
de?ection means D in the ’051 patent and the How diverter 
58 disclosed in the ’825 patent. 

The prior art does not provide an apparatus for mixing a 
poWder material into an aqueous solvent to form a concen 
trated premix so that an accurate and uniform amount of the 
poWder material is present in the solvent. Neither does the 
prior art provide for the delivering of the concentrated 
premix in a diluent stream of Water. 

The objects of the invention therefore are: 

Providing an improved mixing and dispensing apparatus 
for a poWder material. 

Providing a mixing and dispensing apparatus Which 
affords the accurate introduction of amounts of the poWder 
material in an aqueous solvent. 

Providing a mixing and dispensing apparatus Which pro 
vides for an ef?cient mixing and dispensing of the poWder 
material in a solution. 

Providing a mixing and dispensing apparatus of the 
foregoing type Which is easily controlled. 

Providing a mixing and dispensing apparatus of the 
foregoing type Which is operable from a common Water 
source. 
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2 
Providing an improved method of mixing a poWder 

material into an aqueous solution and dispensing the solu 
tion. 

SUMMARY OF THE INVENTION 

The foregoing objects are accomplished and the short 
comings of the prior art are overcome by the apparatus of 
this invention Which in one embodiment mixes and dis 
penses a poWder material in a solution. The apparatus 
includes a mixing chamber and a hopper for a poWder 
material. The hopper is positioned adjacent the mixing 
chamber. A poWder spreader is constructed and arranged to 
spread the poWder material into the mixing chamber. A 
portion of the poWder spreader is positioned essentially 
centrally Within the mixing chamber and rotatable in a 
horiZontal plane to spread the poWder material into the 
mixing chamber. A ?rst Water conduit is connected to the 
mixing chamber. There is a product chamber With a product 
conduit interconnecting the mixing chamber and the product 
chamber. An eductor member is connected to the product 
chamber. A second Water conduit is connected to the eductor 
to draW product from the product chamber and dispense it. 

In a preferred embodiment, a portion of the hopper is 
placed inside the mixing chamber and the mixing chamber 
includes a mixing device. 

In another preferred embodiment, the mixing chamber 
and product chamber include a conductivity sensor. 

In one aspect, the ?rst and second Water conduits are 
interconnected as a unitary conduit. 

In another aspect, a metering tube is connected to the 
eductor. 
The method of this invention includes mixing and dis 

pensing a poWder material Wherein a poWder material is 
spread in a ?rst chamber and the poWder material is mixed 
With Water, to provide a concentrate. The concentrate is 
introduced into a second chamber and concentrate is dis 
pensed from the second chamber. 

These and still other objects and advantages of the inven 
tion Will be apparent from the description Which folloWs. In 
the detailed description beloW a preferred embodiment of 
the invention Will be described in reference to the full scope 
of the invention. Rather, the invention may be employed in 
other embodiments. 

BRIEF DESCRIPTION OF DRAWING 

FIG. 1 is a diagrammatic vieW of the apparatus of this 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIG. 1 the apparatus generally 10 for mixing 
and dispensing a poWder material includes a hopper 12 in 
Which is placed a poWder material such as dry percarbonates 
and perborates that generate hydrogen peroxide. The hopper 
12 extends a short distance into a mixing chamber 14 and 
houses a valve 16 for introducing the poWder material onto 
a spreader 18. Water is introduced into the mixing chamber 
14 by means of Water conduit 20 connected to Water source 
22. Valve 24 controls the How of Water to mixing chamber 
14. 
A mixing stirrer 26 is provided in chamber 14. Stirrer 26 

is driven by shaft 28 connected to motor 30. A conductivity 
sensor 32 is positioned in the mixing chamber 14. Sensor 32 
is pre-set for a pre-determined concentration of the poWder 
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in the mixing chamber 14 and Will control, by suitable 
controls, the opening of hopper valve 16 and the activation 
of motor 30. Shaft 28 Will also activate the spreader 18 to 
rotate it in a horiZontal plane. This is shoWn by the direc 
tional arroW. After the amount and concentration of poW 
dered-material is introduced into chamber 14 and dispersed 
therein, hopper valve 16 is closed and the pre-mix chamber 
valve 34 located at the base of chamber 14 is opened. 
Premixed concentrated solution ?oWs through conduit 36 
and into product chamber 38. 
When all of the concentrated solution 40 is placed in 

product chamber 38, the chamber valve 34 is closed and 
Water source valve 39 in Water conduit 21 is opened. 
Concentrated solution is draWn into the venturi system 
proportioner 42 Which includes an eductor 46 With an air gap 
for draWing solution through the restrictor tube 44. A pre 
ferred eductor is described in US. Pat. No. 5,927,338. 
Solution 40 is dispensed at a pre-set concentration controlled 
by the restrictor tube 44. Once product chamber 38 is 
emptied, conductivity sensor 48 Which is connected through 
suitable controls closes Water valve 39. The previously 
described method can then be repeated. 

It Will thus be seen that there is noW provided a mixing 
and dispensing apparatus Which by means of a spreader 
affords accurate and ef?cient introduction of amounts of 
poWder material into an aqueous solvent. The apparatus is 
easily controlled by means of conductivity sensors 32 and 
48. 

While conductivity sensors 32 and 48 provide an easily 
controlled apparatus, they can be eliminated yet an ef?cient 
mixing apparatus is still afforded. Neither is it essential that 
a portion of the hopper 12 extend into the mixing chamber 
14. Percarbonates and perborates Were previously described 
as being the dry poWder material to be introduced into 
mixing chamber 14. If desired, tetra acetyl ethylene diamine 
could be introduced to be activated With hydrogen peroxide 
to generate peroxygens. Dry enZymes could also be added. 
Any dry poWder such as acids and bases Which are moisture 
sensitive and react to provide a cleaning function could also 
be employed. Other variations and modi?cations of this 
invention Will be obvious to those skilled in the art. This 
invention is not to be limited except as set forth in the 
folloWing claims. 
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What is claimed is: 

1. An apparatus for mixing and dispensing a poWder 
material comprising: 

a mixing chamber; 
a hopper for a poWder material, the hopper positioned 

adjacent the mixing chamber; 
a ?rst valve member positioned betWeen the hopper and 

the mixing chamber; 
a poWder spreader constructed and arranged to spread the 
poWder material into the mixing chamber, a portion of 
the poWder spreader being positioned essentially cen 
trally Within the mixing chamber and rotatable in a 
horiZontal plane to spread the poWder material into the 
mixing chamber; 

a ?rst Water conduit connected to the mixing chamber; 

a product chamber; 
a product conduit interconnecting the mixing chamber 

and the product chamber; 
a second valve member positioned betWeen the mixing 

chamber and the product chamber; 
an eductor member connected to the product chamber; 

and 

a second Water conduit connected to the eductor to draW 
product from the product chamber and dispense it. 

2. The apparatus as de?ned in claim 1 Wherein a portion 
of the hopper is placed inside the mixing chamber. 

3. The apparatus as de?ned in claim 2 Wherein the poWder 
spreader includes a motor. 

4. The apparatus as de?ned in claim 1 Wherein the mixing 
chamber includes a mixing device. 

5. The apparatus as de?ned in claim 1 Wherein the mixing 
chamber and product chamber include a conductivity sensor. 

6. The apparatus as de?ned in claim 1 Wherein the ?rst 
and second Water conduits are interconnected as a unitary 
conduit. 

7. The apparatus as de?ned in claim 1 Wherein a metering 
tube is connected to the eductor. 


